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1. A copper wire is wound on a wooden frame, whose shape is that of an equilateral triangle. If the linear

dimension of each side of the frame is increased by a factor of 3, keeping the number of turns of the coil per unit
length of the frame the same, then the self inductance of the coil :

(1) Increases by a factor of 3 (2) Decreases by a factor of 9

(3) Increases by a factor of 27 (4) Decreases by a factor of 9 3

rk¡cs ds rkj dks ,d ydM+h ds [kk¡ps] ftldk vkdkj ,d leckgq f=kHkqt gS] ij yisVk x;k gSA [kk¡ps dh izfr yEckbZ ds Qsjksa dh
la[;k leku j[krs gq,] ;fn [kk¡ps dh izR;sd Hkqtk dh js[kh; foek;sa 3 ds xq.kkad ls c<+k nh tk;s rks dq.Myh esa Loizsj.k %

(1) 3 ds xq.kkad ls c<+sxk (2) 9 ds xq.kkad ls ?kVsxk

(3) 27 ds xq.kkad ls c<+sxk (4) 9 3  ds xq.kkad ls ?kVsxk

A. 1

Question ID : 4165299526

Option 1 ID : 41652937562 Option 2 ID : 41652937563

Option 3 ID : 41652937564 Option 4 ID : 41652937565

sol. Self inductance of a solenoid per unit length =  2
0n A

Self inducatnce for length l =   2
0n A 

= (µ
0
n2) (volume)

Using a wire of fixed length if each side is tripled area of cross section becomes 9 times but length becomes
one-third so volume becomes three times.

 Self inductance becomes three times.

2. The circuit shown below contains two ideal diodes, each with a forward resistance of 50 . If the battery

voltage is 6V, the current through the 100   resistance (in Amperes) is :

fn[kk;s x;s ifjiFk esa nks vkn'kZ Mk;ksM gSa] ftuesa izR;sd dk vxzfnf'kd izfrjks/k 50  gSA ;fn cSVjh dh oksYVrk 6V gS] rks

100   ds izfrjks/k esa /kkjk (,fEi;j esa) gksxh %

(1) 0.027 (2) 0.020 (3) 0.036 (4) 0.030

A. 2

Question ID : 4165299532

Option 1 ID : 41652937587 Option 2 ID : 41652937586

Option 3 ID : 41652937589 Option 4 ID : 41652937588

sol. D
2
 is reverse brased (Infinite resistance)

 Current = 
1

6

R 150 100


   here R
1
 is diode resistance for forward bias
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I = 0.02

3. The magnitude of torque on a particle of mass 1 kg is 2.5 Nm about the origin. If the force acting on it is 1 N,
and the distance of the particle from the origin is 5m, the angle between the force and the position vector is (in
radians) :

1 kg nzO;eku ij ewy fcUnq ds lkis{k cy vk?kw.kZ dk ifjek.k 2.5 Nm gSA ;fn bl ij yxus okyk cy 1 N gS] rFkk d.k dh ewy
fcUnq ls nwjh 5m gS rks cy rFkk fLFkfr lfn'k ds chp dks.k (jsfM;u esa) gS %

(1) 
6


(2) 

3


(3) 

4


(4) 

8



A. 1

Question ID : 4165299508

Option 1 ID : 41652937491 Option 2 ID : 41652937490

Option 3 ID : 41652937492 Option 4 ID : 41652937493

sol.   = rF sin

1
2.5 5 1sin sin ; / 6

2
        

4. A paramagnetic substance in the form of a cube with sides 1 cm has a magnetic dipole moment of 20×10–6 J/
T when a magnetic intensity of 60×103 A/m is applied. Its magnetic susceptibility is :

1 cm Hkqtk ds ?ku:ih vuqpqEcdh; inkFkZ ij] pqEcdh; rhozrk 60×103 A/m yxkus ij mldk pqEcdh; f}/kzqo vk?kw.kZ
20×10–6 J/T gksrk gSA bldh pqEcdh; izof̀Ùk gS %

(1) 4.3×10–2 (2) 3.3×10–2 (3) 2.3×10–2 (4) 3.3×10–4

A. 4

Question ID : 4165299524

Option 1 ID : 41652937555 Option 2 ID : 41652937554

Option 3 ID : 41652937556 Option 4 ID : 41652937557

sol.
  6 6

3

M / volumeI 20 10 /10

H H 60 10

 



 
     

 
 = 3.3 × 10–4

5. The region between y = 0 and y = d contains a magnetic field ˆB Bz


. A particle of mass m and charge q

enters the region with a velocity ˆv vi


. If 
mv

d
2qB

 ,  the acceleration of the charged particle at the point of its

emergence at the other side is :

y = 0 rFkk y = d ds chp ds {ks=k esa ,d leku pqEcdh; {ks=k ˆB Bz


 fo|eku gSA nzO;eku m rFkk vos'k q dk ,d d.k] osx

ˆv vi


 ls bl {ks=k esa izos'k djrk gSa ;fn 
mv

d
2qB

  gS] rks nwljh vksj ls ckgj fudyus okys fcUnq ij] vkosf'kr d.k dk Roj.k

gksxk %

(1) 
ˆ ˆqvB i j

m 2

 
  
 

(2) 
ˆ ˆqvB j i

m 2

  
  
 

(3) 
qvB 1 3ˆ ˆi j
m 2 2

 
  

 
(4) 

qvB 3 1ˆ ˆi j
m 2 2

 
  

 

Question ID : 4165299525
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Option 1 ID : 41652937560 Option 2 ID : 41652937561

Option 3 ID : 41652937559 Option 4 ID : 41652937558

-----5-----(Answer nahi diya hua hai)

sol.

mv
d

qB


d 1
sin

r 2
  

30º 

at point of emergence  
BF q(v B) 
 

BF qvB 1 3ˆ ˆa i j
m m 2 2

 
    

 




None of these (Bonus)
6. A particle of mass m and charge q is in an electric and magnetic field given by :

ˆ ˆE 2i 3j; 


 ˆ ˆB 4 j 6k 


.

The charged particle is shifted from the origin to the point P(x = 1; y = 1) along a straight path. The magnitude
of the total work done is :

nzO;eku m rFkk vkos'k q dk ,d d.k ˆ ˆE 2i 3j; 


ˆ ˆB 4 j 6k 


}kjk fn;s x;s fo|qr ,oa pqEcdh; {ks=k esa gSA bl vkos'k dks ewy fcUnq ls fcUnq P(x = 1; y = 1) rd ,d lh/kh js[kk

ds iFk ds vuqxr folFkkfir djrs gSaA fd;s x;s dqy dk;Z dk ifjek.k gS %

(1) (2.5)q (2) 5q (3) (0.15)q (4) (0.35)q

A. 2

Question ID : 4165299510

Option 1 ID : 41652937499 Option 2 ID : 41652937498

Option 3 ID : 41652937500 Option 4 ID : 41652937501

sol. Work is done only by electric field

 EW q E.S 5q 


7. When 100g of a liquid A at 100°C is added to 50 g of a liquid B at temperature 75°C, the temperature of the
mixture becomes 90°C. The temperature of the mixture, if 100 g of a liquid A at 100°C is added to 50 g of
liquid B at 50°C, will be :

100g nzO;eku rFkk 100°C rkieku okys nzo A dks  50 g nzO;eku rFkk 75°C rkieku okys nwljs nzo B ds lkFk feykrs gSa rks
feJ.k dk rkieku 90°C gks tkrk gSA ;fn 100 g nzO;eku rFkk 100°C rkieku okys nzo A dks 50g nzO;eku rFkk 50°C

rkieku okys nzo B ds lkFk feyk;s rks feJ.k dk rkieku gksxk %
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(1) 70°C (2) 60°C (3) 80°C (4) 85°C

A. 3

Question ID : 4165299514

Option 1 ID : 41652937515 Option 2 ID : 41652937514

Option 3 ID : 41652937516 Option 4 ID : 41652937517

sol. Heat loss for A = Heat gain for B

100× S
A
×(100–90) = 50×S

B
×(90–75)


A

B

S 3

S 4


Again 100 × S
A
× (100 – T) = 50 × S

B
 × (T – 50)

T = 80ºC

8. A particle moves from the point  ˆ ˆ2.0i 4.0 j m, at t = 0, with an initial velocity   1ˆ ˆ5.0i 4.0 j ms . It is acted

upon by a constant force which produces a constant acceleration   2ˆ ˆ4.0i 4.0 j ms . What is the distance of

the particle from the origin at time 2 s ?

le; t = 0 ij ,d d.k fcUnq  ˆ ˆ2.0i 4.0 j m ls] vkjfEHkd osx   1ˆ ˆ5.0i 4.0 j ms  ls] xfr'khy gSA ;g ,d fLFkj Roj.k

  2ˆ ˆ4.0i 4.0 j ms  mRiUu djus okys ,d fLFkj cy ds izHkko esa pyrk gSA le; 2s ij d.k dh ewy fcUnq ls nwjh D;k gksxh\

(1) 20 2m (2) 10 2m (3) 5m (4) 15m

A. 1

Question ID : 4165299507

Option 1 ID : 41652937486 Option 2 ID : 41652937488

Option 3 ID : 41652937489 Option 4 ID : 41652937487

sol. x
f
 = x

i
 + u

x
t + ½ a

x
t2 = 2 + 5 × 2 + ½(4) 22 = 20 m

y
f
 = y

i
 + u

y
t + ½ a

y
t2 = 4 + 4 × 2 + ½(4) (2)2 = 20 m

 distance from origin = 2 220 20 20 2m 

9. Seven capacitors, each of capacitance 2 F, are to be connected in a configuration to obtain an effective

capacitance of 
6

F
13

 
 

 
. Which of the combinations, shown in figures below, will achieve the desired value :

2 F /kkfjrk ds 7 la/kkfj=kksa dks ,d la;kstu esa tksM+us ij izHkkoh /kkfjrk 
6

F
13

 
 

 
 izkIr gksrh gSA fn[kk;s x;s fp=kksa esa ls dkSu

lk la;kstu bfPNr eku nsxk\

(1) (2) 
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(3) (4) 

A. 3

Question ID : 4165299519

Option 1 ID : 41652937537 Option 2 ID : 41652937534

Option 3 ID : 41652937536 Option 4 ID : 41652937535

sol. (1) 1

2C 4
C µF

11 11
  (2) 2

5C 10
C µF

11 11
  (3) 3

3C 6
C µF

13 13
  (4) 4

4C 8
C µF

13 13
 

hence option (3)

10. In the experimental set up of metre bridge shown in the figure, the null point is obtained at a distance of 40 cm
from A. If a 10  resistor is connected in series with R

1
, the null point shifts by 10 cm. The resistance that

should be connected in parallel with (R
1
 + 10)  such that the null point shifts back to its initial position is :

fn[kk;s x;s fp=kkuqlkj ehVj lsrq ds ,d iz;ksx esa A ls 40cm nwjh ij 'kwU; fcUnq izkIr gksrk gSA ;fn 10  ds ,d izfrjks/k dks
R

1 
ds lkFk Js.kh Øe esa yxkrs gSa] rks 'kwU; fcUnq 10 cm foLFkkfir gks tkrk gSA og izfrjks/k] ftldks (R

1
 + 10)  ds lkFk

lekUrj Øe esa yxkus ls 'kwU; fcUnq iqu% viuh vkjfEHkd fLFkfr esa vk tkrk gS] gksuk pkfg;s %

(1) 20  (2) 40  (3) 60  (4) 30 

A. 3

Question ID : 4165299522

Option 1 ID : 41652937549 Option 2 ID : 41652937547

Option 3 ID : 41652937546 Option 4 ID : 41652937548

sol. Equivalent circuit diagram of meter bridge.

31

2 4

RR 40 2

R R 60 3
  

1

2

R 2

R 3
 .......(1)
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If 10  resistor connected in series with R
1
 null point shifts 10 cm right (midway)

R
1
 + 10 = R

2
........(2)

From (1) and (2) R
1
 = 20 , R

2
 = 30 

Let unknown resistor = R

1

1

2

R(R 10)

R R 10 2

R 3

 
 

     (for original balancing length)

 R = 60 

11. A 27 mW laser beam has a cross-sectional area of 10 mm2. The magnitude of the maximum electric field in this
electromagnetic wave is given by :

[Given permittivity of space 12

0 9 10    SI units, Speed of light c = 3 × 108 m/s]

27 mW ds ,d yslj fdj.kiq¡t ds vuqizLFk dkV dk {ks=kQy 10 mm2 gSA bl fo|qr pqEcdh; rjax ds egÙke oS|qr {ks=k dk

ifjek.k gksxk [fn;k gS fuokZr dh fo|qr'khyrk 12

0 9 10    SI ek=kd esa izdk'k dh pky] c = 3 × 108 m/s]

(1) 1.4 kV/m (2) 2 kV/m (3) 0.7 kV/m (4) 1 kV/m

A. 1

Question ID : 4165299527

Option 1 ID : 41652937566 Option 2 ID : 41652937568

Option 3 ID : 41652937569 Option 4 ID : 41652937567

sol.
P

I
area

 2
0 0

1
E C

2
 

 
3

12 2 8
06

27 10 1
9 10 E 3 10

10 10 2







     



 E
0
 = 1.4 kV/m

12. A pendulum is executing simple harmonic motion and its maximum kinetic energy is K
1
. If the length of the

pendulum is doubled and it performs simple harmonic motion with the same amplitude as in the first case, its
maximum kinetic energy is K

2
. Then

,d yksyd ljy vkorZ xfr dj jgk gS vkSj bldh vf/kdre xfrt ÅtkZ K
1 
gSA ;fn yksyd dh yEckbz nksxquh dj nsa vkSj ;g

igys ds leku vk;ke ls gh ljy vkorZ xfr djrk gS] rks bldh vf/kdre xfrt ÅtkZ K
2 
gSA rc %

(1) K
2
 = K

1
(2) K

2
 = 2K

1
(3) 

1
2

K
K

4
 (4) 

1
2

K
K

2


A. 4

Question ID : 4165299517

Option 1 ID : 41652937526 Option 2 ID : 41652937527

Option 3 ID : 41652937529 Option 4 ID : 41652937528

sol. K
max.

 = ½ KA2 = 
2 2 21 1 g

(m ) A m A
2 2

 
   

 l

Keeping amplitude same length is doubled

hence 
1

2

K
K

2
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13. If speed (V), acceleration (A) and force (F) are considered as fundamental units, the dimension of Young's
modulus will be :

;fn xfr (V), Roj.k (A) rFkk cy (F) dks ewy HkkSfrd bdkb;k¡ ekusa rks] ;ax izR;kLFkrk xq.kkad dh foek gksxh %

(1) 2 2 2V A F (2) 4 2V A F (3) 4 2V A F  (4) 2 2 2V A F 

A. 2

Question ID : 4165299506

Option 1 ID : 41652937484 Option 2 ID : 41652937482

Option 3 ID : 41652937483 Option 4 ID : 41652937485

sol. [y] = [speed]a [acc.]b [force]c

 [M1L–1T–2] = [L1T–1]a [L1T–2]b [M1L1T–2]c

Comparing both sides

1 = c .............(1)

–1 = a + b + c ..........(2)

–2 = –a – 2b – 2c ..........(3)

Solving        (1), (3) and (3) we get a = –4, b = 2, c = 1

14. An electric field of 1000 V/m is applied to an electric dipole at angle of 45°. The value of electric dipole
moment is 10–29 C.m. What is the potential energy of the electric dipole ?

1000 V/m ds ,d fo|qr {ks=k dks 45° dks.k ij ,d fo|qr f}/kzqo ij yxkrs gSaA fo|qr f}/kzqo vk?kw.kZ dk eku 10–29 C.m. gSA
fo|qr f}/kzqo dh fLFkfrt ÅtkZ D;k gS\

(1) –20×10–18 J (2) –7×10–27 J (3) –9×10–20 J (4) –10×10–29 J

A. 2

Question ID : 4165299520

Option 1 ID : 41652937541 Option 2 ID : 41652937538

Option 3 ID : 41652937540 Option 4 ID : 41652937539

sol. U
dipole

 = PE cos = –10–29 × 1000 × 
271

7 10 J
2

 

15. In a process, temperature and volume of one mole of an ideal monoatomic gas are varied according to the
relation VT = K, where K is a constant. In this process the temperature of the gas is increased by T . The

amount of heat absorbed by gas is (R is gas constant)

,d izØe esa] ,d vkn'kZ ,d ijek.kqd xSl ds ,d eksy dk vk;ru o rkieku] lEca/k VT = K }kjk cnyrk gS] tgk¡ fd K ,d
fu;rkad gSA bl izfØ;k esa xSl dk rkieku T  c<+ tkrk gSA xSl }kjk vo'kksf"kr Å"ek dk eku gS (R xSl fLFkjkad gSa)

(1) 
1

KR T
2

 (2) 
2K

T
3
 (3) 

1
R T

2
 (4) 

3
R T

2


A. 3

Question ID : 4165299515

Option 1 ID : 41652937519 Option 2 ID : 41652937520

Option 3 ID : 41652937518 Option 4 ID : 41652937521

sol. VT = K (constant)


PV

V K
nR

 
 

 
   [using 

PV
T

nR
 ]

PV2 = constant (polytropic process, PVn = constant)
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R R

C
1 n 1

 
  

  
R 3 R

C R
1 2 2 2

  


and 
R

Q nC T
2

    

16. In the circuit shown, the potential difference between A and B is :

fn;s x;s ifjiFk esa A rFkk B ds chp foHkokUrj gS %

(1) 1 V (2) 2 V (3) 6 V (4) 3 V

A. 2

Question ID : 4165299523

Option 1 ID : 41652937553 Option 2 ID : 41652937550

Option 3 ID : 41652937552 Option 4 ID : 41652937551

sol. The three batteries are in parallel

1 2 3

1 1 1Equivalent emf 2V
1 1 1

1 1 1

 
 

 

Equivalent circuit

V
AB

 = 2V
17. The mass and the diameter of a planet are three times the respective values for the Earth. The period of

oscillation of a simple pendulum on the Earth is 2 s. The period of oscillation of the same pendulum on the
planet would be :

,d xzg dk nzO;eku rFkk O;kl] iF̀oh dh laxr jkf'k;ksa dk rhu xquk gSaA i`Foh ij ,d ljy yksyd dk vkorZdky 2s gSA mlh
yksyd dk xzg ij vkorZdky gksxk %

(1) 
3

s
2

(2) 2 3s (3) 
2

s
3

(4) 
3

s
2

A. 2

Question ID : 4165299513

Option 1 ID : 41652937511 Option 2 ID : 41652937513

Option 3 ID : 41652937512 Option 4 ID : 41652937510

sol. 2

GM
g (for earth)

R


1
2
1

GM
g '

R
  (for planet)



9Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

2

G(3M) g
g '

(3R) 3
 

T 2
g

 
l


P

e

T g

T g '



PT 2 3 s

18. A thermometer graduated according to a linear scale reads a value x
0
 when in contact with boiling water, and

x
0
/3 when in contact with ice. What is the temperature of an object in °C, if this thermometer in the contact with

the object reads x
0
/2 :

js[kh; Ldsy ds vuqlkj ekikafdr ,d rkiekih (thermometer) dk ikB~;kad mcyrs gq, ikuh ds lEidZ esa x
0
, rFkk cQZ ds

lEidZ esa x
0
/3 vkrk gSA bl rkiekih dks fdlh oLrq ds lEidZ esa j[kus ij bldk ikB~;kad x

0
/2 vkrk gS rks oLrq dk rkieku °C

esa D;k gS\

(1) 25 (2) 60 (3) 35 (4) 40

A. 1

Question ID : 4165299535

Option 1 ID : 41652937599 Option 2 ID : 41652937598

Option 3 ID : 41652937600 Option 4 ID : 41652937601

sol. Let us assume linear scale of thermometer as

x = a + bT  where a and b are constants and T is temp. in ºC

x
0
 = a + 100 b ....(1)     [for boiling water]

x
0
/3 = a + (0)b .....(2) [for ice]

from (1) and (2) a = x
0
/3

b = 
02x

300

 x = x
0
/3 + 

02x

300
T

for  x = x
0
/2     T = 25 ºC

19. In a double slit experiment, green light (5303Å) falls on a double slit having a separation of 19.44 m  and a

width of 4.05 m . The number of bright fringes between the first and the second diffraction minima is :

,d f}&f>jh iz;ksx esa] gjk izdk'k (5303Å) f}&f>jh ij iM+rk gSA f>fj;ksa ds chp dh nwjh 19.44 m rFkk budh pkSM+kbZ
4.05 m gSA izFke rFkk f}rh; foorZu fufEu"B ds chp esa fdruh nhIr fÝUtsa gSa\

(1) 09 (2) 05 (3) 10 (4) 04

A. 4

Question ID : 4165299529

Option 1 ID : 41652937575 Option 2 ID : 41652937576

Option 3 ID : 41652937574 Option 4 ID : 41652937577

sol. Angle subtended by a bright fringe = /d
(here d is separation between slits)
Angle between 1st and 2nd diffraction minima = /a
(here a is width of slit)
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 no. of bright fringes between 1st and 2nd diffraction minima

minima = 
/ a d 19.44

4.8
/ d a 4.05


  



hence ans. = 4

20. In a hydrogen like atom, when an electron jumps from the M-shell to the L-shell, the wavelength of emitted

radiation is  . If an electron jumps from N-shell to the L-shell, the wavelength of emitted radiation will be :

,d gkbMªkstu leku ijek.kq esa] tc bysDVªkWu M-d{kk ls L-d{kk esa laØe.k djrk gS] rks mRlftZr fofdj.k dh rjaxnS/;Z   gSaA

;fn bysDVªkWu N-d{kk ls L-d{kk esa laØe.k djs rks mRlftZr fofdj.k dh rjaxnS/;Z gksxh %

(1) 
20

27
 (2) 

16

25
 (3) 

27

20
 (4) 

25

16


A. 1

Question ID : 4165299531

Option 1 ID : 41652937584 Option 2 ID : 41652937582

Option 3 ID : 41652937585 Option 4 ID : 41652937583

sol.
2

2 2

hc 1 1
13.6z eV

2 3

 
  

  
   ......(1)   (for M to L shell)

2

2 2

hc 1 1
13.6z eV

' 2 4

 
  

  
  ......(2)   (for N to L shell)

(1)  (2)

20
'

27
  

21. In a photoelectric experiment, the wavelength of the light incident on a metal is changed from 300 nm to 400

nm. The decrease in the stopping potential is close to (
hc

e
 = 1240 nm - V)

izdk'k &fo|qr izHkko ds ,d iz;ksx esa /kkrq ij vkifrr izdk'k dh rjaxns/;Z 300 nm ls cnydj 400 nm djrs gSaA fujks/kh foHko

esa deh gksxh] yxHkx (fn;k gS %
hc

e
 = 1240 nm - V)

(1) 1.0V (2) 0.5V (3) 1.5V (4) 2.0V

A. 1

Question ID : 4165299530

Option 1 ID : 41652937578 Option 2 ID : 41652937580

Option 3 ID : 41652937581 Option 4 ID : 41652937579

sol. Decrease in stopping potential = 
1240 1240

300 400


 1.0V

22. A circular disc D
1
 of mass M and radius R has two identical discs D

2
 and D

3
 of the same mass M and radius

R attached rigidly at its opposite ends (see figure). The moment of inertia of the system about the axis OO',
passing through the centre of D

1
, as shown in the figure, will be :

nzO;eku M rFkk f=kT;k R dh ,d fMLd D
1 
ls leku nzO;eku M rFkk f=kT;k R dh nks fMLd D

2 
vkSj D

3 
dks vkeus&lkeus

n`<+rkiwoZd tksM+k x;k gS (fp=k nsf[k;s)A bl la;kstu dk] fn[kk;s x;s fp=kkuqlkj D
1 
ds dsUnz ls xqtjus oyh v{k OO' ds lkis{k]

tM+Ro vk?kw.kZ gksxk %
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(1) 
22

MR
3

(2) 3MR2 (3) 
24

MR
5

(4) MR2

A. 2

Question ID : 4165299512

Option 1 ID : 41652937507 Option 2 ID : 41652937508

Option 3 ID : 41652937509 Option 4 ID : 41652937506

sol. Moment of inertia = 
2MR

2
 (for D

1
) + 

2
2 2MR

2 MR 3MR
4

 
  

 

23. A particle of mass m is moving in a straight line with momentum p. Starting at time t = 0, a force F = kt acts in
the same direction on the moving particle during time interval T so that its momentum changes from p to 3p.
Here k is a constant. The value of T is :

m nzO;eku dk ,d d.k laosx p ls ,d lh/kh js[kk esa tk jgk gSA le; t = 0 ls vkjEHk djds mlh fn'kk esa ,d cy F = kt bl
xfreku d.k ij le;kUrjky T rd yxrk gS rks] bldk laosx p ls cnydj 3p gks tkrk gSA ;gk¡ k ,d fLFkjkad gSA T dk eku
gS %

(1) 
2p

k
(2) 

k
2

p
(3) 

2k

p
(4) 

p
2

k

A. 4

Question ID : 4165299509

Option 1 ID : 41652937494 Option 2 ID : 41652937496

Option 3 ID : 41652937497 Option 4 ID : 41652937495

sol. F = kt

dp
kt

dt


2kt
p

2
 

2kT
2p

2
 

 T = 
p

2
k
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24. A metal ball of mass 0.1 kg is heated upto 500°C and dropped into a vessel of heat capacity 800 JK–1 and
containing 0.5 kg water. The initial temperature of water and vessel is 30°C. What is the approximate percentage
increment in the temperature of the water ? [Specific heat capacities of water and metal are, respectively, 4200
Jkg–1 K–1 and 400 Jkg–1 K–1]

0.1 kg nzO;eku dh /kkrq dh ,d xsan dks 500°C rd xeZ djrs gSa vkSj 800 JK–1 Å"ek/kkfjrk okys ,d ik=k] ftlesa 0.5 kg ikuh
gS] ds vUnj Mky nsrs gSaA ikuh rFkk ik=k dk vkjfEHkd rkieku 30°C gSaA ikuh ds rkieku esa gqbZ izfr'kr of̀) yxHkx D;k gS\
[ikuh rFkk /kkrq dh fof'k"V Å"ek/kkfjrk;sa Øe'k% 4200 Jkg–1 K–1 rFkk 400 Jkg–1 K–1 gSa]

(1) 30% (2) 25% (3) 20% (4) 15%

A. 3

Question ID : 4165299516

Option 1 ID : 41652937522 Option 2 ID : 41652937523

Option 3 ID : 41652937525 Option 4 ID : 41652937524

sol. Heat loss = heat gain

0.1 × 400 × (500 – T) = 800 × (T – 30) + 0.5 × 4200 × (T – 30)

 T = 36.4 i

% change = 
(36.4 30)

100% 20%
30


 

25. A simple pendulum of length 1m is oscillating with an angular frequency 10 rad/s. The support of the pendulum
starts oscillating up and down with a small angular frequency of 1 rad/s and an amplitude of 10–2 m. The relative
change in the angular frequency of the pendulum is best give by :

1m yEckbZ dk ,d ljy yksyd dks.kh; vko`fÙk  10 rad/s ls nksyu dj jgk gSA yksyd dk vk/kkj Åij rFkk uhps ,d vYi
dks.kh; vko`fÙk 1 rad/s ls] rFkk 10–2 m vk;ke ls] nksyu vkjEHk djrk gSA yksyd dh dks.kh; vko`fr esa vkisf{kd ifjorZu lcls
vPNk fn;k tkrk gS %

(1) 10–1 rad/s (2) 10–3 rad/s (3) 10–5 rad/s (4) 1 rad/s

A. 2

Question ID : 4165299518

Option 1 ID : 41652937530 Option 2 ID : 41652937531

Option 3 ID : 41652937532 Option 4 ID : 41652937533

sol.
effg


l

1 g

2 g

 



  g is due to oscillation of support

2 2 2
35( A)1 1 10

0.5 10
2 g 2 10
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26. A monochromatic light is incident at a certain angle on an equilateral triangular prism and suffers minimum

deviation. If the refractive index of the material of the prism is 3 , then the angle of incidence is :

,d ,do.khZd izdk'k fdlh leckgq f=kHkqth; fizTe ij ,d fuf'pr dks.k ij vkifrr gksrk gS vkSj mldk U;wured fopyu

gksrk gSA ;fn fizTe ds inkFkZ dk viorZukad 3  gks] rks vkiru dks.k gS %

(1) 30° (2) 45° (3) 90° (4) 60°

A. 4

Question ID : 4165299528

Option 1 ID : 41652937571 Option 2 ID : 41652937570

Option 3 ID : 41652937573 Option 4 ID : 41652937572

sol.

sin(i) = nsin(30º)
  i = 60º

27. A galvanometer having a resistance of 20  and 30 divisions on both sides has figure of merit 0.005 ampere/

division. The resistance that should be connected in series such that it can be used as a voltmeter upto 15 volt,
is :

,d /kkjkekih ftldk izfrjks/k 20  gS rFkk nksuksa vkSj 30 Hkkx gSa] dh /kkjk lqxzkfxrk 0.005 ,fEi;j/Hkkx gSA fdruk izfrjks/k

Js.khc) Øe esa yxk;s fd] bldks 15 V rd ds ,d oksYVehVj ds :i esa iz;ksx fd;k tk lds\

(1) 100 (2) 120 (3) 125 (4) 80

A. 4

Question ID : 4165299534

Option 1 ID : 41652937595 Option 2 ID : 41652937596

Option 3 ID : 41652937597 Option 4 ID : 41652937594

sol. R
G
 = 20 no. of div. = 30 fig of merit = 0.05 Ampere/division.

I
g
 = 30×0.005 = 0.15 A

For converting to voltmeter
V = I

g
 (R + R

G
)

 15 = 0.15 (R + 20)   R = 80 
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28. A string is wrapped around a hollow cylinder of mass 5 kg and radius 0.5 m. If the string is now pulled with a
horizontal force of 40 N, and the cylinder is rolling without slipping on a horizontal surface (see figure), then the
angular acceleration of the cylinder will be (Neglect the mass and thickness of the string) :

5 kg nzO;eku rFkk 0.5 m f=kT;k ds ,d [kks[kys csyu ij ,d Mksjh dks yisVk x;k gSA ;fn Mksjh dks vc 40 N ds {kSfrt cy
ls [khapk tk;s vkSj] csyu fcuk fQlys {kSfrt lery ij yq<+drk gS (fp=k nsf[k;s) rks] csyu dk dks.kh; Roj.k gksxk (Mksjh dk
nzO;eku rFkk eksVkbZ ux.; gS) :

(1) 10 rad/s2 (2) 20 rad/s2 (3) 16 rad/s2 (4) 12 rad/s2

A. 3

Question ID : 4165299511

Option 1 ID : 41652937502 Option 2 ID : 41652937505

Option 3 ID : 41652937504 Option 4 ID : 41652937503

sol.

Here P is instantaneous axis of rotation
I = I

p


 (40) (2R) = (2mR2)

= 16 rad/s2

29. Two rods A and B of identical dimensions are at temperature 30°C. If A is heated upto 180°C and B upto T°C,
then the new lengths are the same. If the ratio of the coeffidcients of linear expansion of A and B is 4 : 3, then
the value of T is :

,dleku vkdkj dh nks NM+ A rFkk B, 30°C rkieku ij gSaA ;fn A dks 180°C rd rFkk B dks T°C rd xeZ djrs gSa] rks budh
ubZ yEckb;k¡ leku gSaA ;fn A rFkk B ds js[kh; izlkj xq.kkadksa dk vuqikr 4 : 3 gS] rks T dk eku gS %

(1) 230°C (2) 200°C (3) 270°C (4) 250°C

A. 1

Question ID : 4165299521

Option 1 ID : 41652937543 Option 2 ID : 41652937542

Option 3 ID : 41652937545 Option 4 ID : 41652937544

sol. l
A
 = l

B

l
0


A
 (180–30) = l

0
 

B
 (T–30)

A

B

4 / 3







 T = 230ºC
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30. An amplitude modulated signal is plotted below :

,d vk;ke&ekMqfyr flXuy dks fp=k esa fn[kk;k x;k gS %

Which one of the following best describes the above signal :

fuEu esa ls dkSu mijksDr flXuy dks lcls vPNk n'kkZrk gS\

(1) (1+9 sin (2×104t)) sin (2.5×105t)V (2) (9 + sin (4×104t)) sin (5×105t)V

(3) (9 sin (2.5×105t)) sin (2×104t)V (4) (9 + sin (2×104t)) sin (2.5×105t)V

A. 4

Question ID : 4165299533

Option 1 ID : 41652937591 Option 2 ID : 41652937592

Option 3 ID : 41652937590 Option 4 ID : 41652937593

sol.    C S S Cy A A sin( t) sin t   

4
S 6

2
2 10

100 10


   



5
C 6

2
2.5 10

8 10


   



A
max.

 = A
C
+A

S
 = 10

A
min.

 = A
C
–A

S
 = 8

 A
C = 9

A
S
 = 1

 y = (9 + sin (2×104t)) sin (2.5×105t)V


